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A consistent and prominent feature of brain functional magnetic resonance imaging (fMRI) 27 data is the presence of low-frequency (less than 0.1 Hz) fluctuations of the blood oxygenation 28 level-dependent (BOLD) signal that are thought to reflect spontaneous neuronal activity. Here 29 we provide modeling evidence that cyclic physiological activation of astroglial cells produces 30 similar BOLD oscillations through a mechanism mediated by intracellular calcium (Ca Table 1 Figure 4 shows the modeling outcomes when we take into account the excitatory 231 feedback of astrocytes on neurons (i.e. gliotransmission). Note that this means that also 232 neuron-to-astrocyte stimulation changes, as there is mutual cross-talk between the two cell 233 types. In these conditions, the changes in Ca 2+ oscillations produce minor alterations in 234 hemodynamic parameters, thus producing CBF and CBV responses similar to the previous 235 simulations ( Figure 4A ,B and compare with Figure 3A,B) . However, the variation in CMRO 2 in 236 the presence of astrocyte-neuron cross-talk is significantly different compared with that in the 237 absence of gliotransmission (compare Figure 3C and 4C), reflecting augmented metabolic 238 rate. Notably, the rise in CMRO 2 stays elevated independently of the blood flow response. 239
The fact that the relative contribution of the metabolic versus vascular component increases 240 in the presence of astrocyte-neuron cross-talk, affects both the shape and the amplitude of 241 the BOLD signal ( Figure 4D ). Remarkably, we found that the BOLD response when CBF is 242 not regulated by astrocytic Ca 2+ (i.e. the large BOLD undershoot in Figure 4D Further experimental research is needed to establish the vascular (e.g. CBF) and metabolic 341 (e.g. CMRO 2 ) contribution of single astrocytes on voxel-sized volumes. 342
Based on the present study and available literature, we can thus hypothesize two 343 different mechanisms for astrocytic Ca 
